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Celiac artery compression syndrome is a rare dis-
order characterized by chronic postprandial intermit-
tent abdominal pain, weight loss, and the presence of
an epigastric bruit. Although some authors have pro-
posed that these signs and symptoms are the result of
compression of the proximal celiac artery by the medi-
an arcuate ligament in patients with an abnormally low
insertion of the diaphragm, others have implicated a
fibrous celiac plexus overlying the vessel.1,2
Surgical therapy requires a thorough exploration
of the abdomen to exclude other causes of pain,
skeletonization of the aorta at the level of the celiac
axis by division of the tendinous diaphragmatic
bands, celiac plexus fibers, and enlarged lymphatics
as well as an assessment of the artery for adequate
flow after release. This has traditionally required an
upper midline incision.3 We describe a laparoscopic
approach to the treatment of this disorder that
allows the surgeon to achieve these operative goals
while sparing the patient a laparotomy.
CASE REPORT
The patient is a 43-year-old woman with a 20-year his-
tory of intermittent postprandial epigastric pain resulting in
a 35-lb (25%) weight loss. The symptoms necessitated an
exploratory laparotomy in 1991, the results of which were
negative. Subsequent evaluation, which included an
abdominal sonogram, upper and lower endoscopies, com-
puted tomographic scan of the abdomen, and a small bowel
series, failed to reveal any source for her symptoms. Finally,
a magnetic resonance angiography (MRA) of her visceral
vessels revealed a short segment of high-grade stenosis of
the anterior wall of the proximal celiac artery (Fig 1). Thus,
the diagnosis of celiac artery compression syndrome was
made according to the patient’s history, MRA findings, and
the exclusion of other etiologies. The decision was made to
perform laparoscopic release of the celiac artery.
The operation was performed while the patient was
under general anesthesia and was in a modified lithotomy
position. Pneumoperitoneum was achieved with carbon
dioxide, and laparoscopic ports were inserted as shown in
Fig 2. Adhesiolysis of the upper abdomen was first per-
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formed. Next, a right subcostal fan retractor was inserted
and used to retract the left lobe of the liver laterally while
the stomach was retracted to the patient’s left side with an
atraumatic bowel clamp. A 10-mm Harmonic Scalpel
endoshear (Ethicon–Johnson & Johnson, New Brunswick,
NJ) was used to divide the gastrohepatic omentum to
reveal the right crus. Dissection posterior to the esophagus
allowed exposure of the posterior vagus nerve, which was
retracted anteriorly to reveal the decussation of the crural
fibers. This decussation was divided with the Harmonic
Scalpel to expose the median arcuate ligament and celiac
plexus overlying the aorta and celiac axis. The left gastric
and common hepatic arteries were identified and encircled
with Silastic vessel loops. Caudal retraction on these vessels
facilitated exposure of the neural fibers and median arcuate
ligament compressing the proximal celiac axis.
A 10-mm laparoscopic 7.5-MHz ultrasound scanning
probe with a flexible head (B&G, Copenhagen, Denmark)
was introduced, and the aorta and celiac artery were clear-
ly visualized by ultrasound scanning. Doppler ultrasound
scanning at 60 degrees revealed triphasic flow in the aorta,
whereas only monophasic flow was observed in the celiac
artery (Fig 3). The median arcuate ligament was divided
(Fig 4, A), and all neural and lymphatic tissue overlying
the celiac axis was resected (Fig 4, B). At this point, the
laparoscopic ultrasound scanning probe was reinserted,
and Doppler ultrasound scanning was again performed.
Although a normal tracing for the celiac artery was not
obtained, it did demonstrate improved flow in the celiac
artery (Fig 5). The procedure lasted 135 minutes and
resulted in approximately 55 cc of blood loss.
The patient tolerated the procedure well and was dis-
charged 15 hours after completion of the surgery. At her
3-month follow-up visit, the patient reported complete
resolution of her symptoms. A postoperative MRA per-
formed at the same visit revealed no evidence of celiac
artery stenosis.
DISCUSSION
Harjola,4 in 1963, described a case of chronic
abdominal pain in a young woman that he attrib-
uted to mesenteric ischemia caused by extrinsic
Fig 2. Laparoscopic port sites. The adjacent numbers
indicate the size of the port in millimeters.
Fig 3. Assessment of flow in the celiac artery by laparoscopic
Doppler ultrasound scanning before decompression. The
wave form clearly demonstrates monophasic flow in the vessel.
Fig 1. Preoperative MRA showing stenosis of the celiac
artery. MRA, Magnetic resonance angiography; SMA,
superior mesenteric artery. 
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compression of the celiac artery. Since then, the
topic has been the focus of numerous controversies
regarding its pathophysiology, definitive diagnosis,
and optimal treatment. Nevertheless, most authors
agree that carefully selected patients, in whom other
causes of abdominal pain have been thoroughly
exhausted, will benefit from operative treatment.
It has become clear from the more recently pub-
lished series on celiac artery compression syndrome
that simple division of the median arcuate ligament
and celiac plexus may not be adequate for all patients
with this condition. In his series of 47 patients, none
of whom underwent revascularization, Evans5 found
that only half of his patients remained asymptomatic
on follow-up 3 to 11 years after surgery. In 1985,
Reilly et al6 published the largest and most compre-
hensive series on this disorder in which they noted a
long-term success rate of 53% in patients treated with
celiac decompression alone in contrast to 76% in
patients treated with celiac decompression followed
by some form of celiac revascularization. These
observations led to their recommendation that celiac
reconstruction be performed in patients who have
persistent vessel deformity, persistent thrill, or persis-
tent pressure gradient after decompression. In their
series of seven patients, Takach et al7 used a selective
approach in which only patients who demonstrated
compromised celiac artery flow after decompression
were revascularized. Long-term follow-up revealed
that all of their patients remained asymptomatic. It
has become clear that thorough skeletonization of
the celiac artery may not result in adequate long-
term relief of symptoms in some patients. Therefore,
any operation performed for treatment of celiac
artery compression must include assessment of the
artery after decompression for adequacy of flow.
We report a minimally invasive approach for
decompression of the celiac axis by laparoscopic divi-
sion of the median arcuate ligament and neural fibers
overlying the celiac axis. Our approach also includes
assessment of celiac artery flow before and after oper-
ative decompression by Doppler ultrasound scan-
ning. We found the laparoscopic technique provided
exposure and visibility superior to the open
approach. In addition, we believe laparoscopic
Doppler ultrasound scanning to be an integral part
of the procedure because it provided information
regarding the degree of compression and the ade-
quacy of flow after division of the compressing fibers.
The need for revascularization during laparoscop-
ic surgery can be addressed with percutaneous angio-
plasty and stenting of the celiac artery. Although
angioplasty and stenting of visceral vessels have been
described as being reasonably successful in the treat-
ment of atherosclerotic disease, their use as the sole
mode of treatment in celiac artery compression
appears questionable, particularly because extrinsic
compression may prevent adequate dilatation of the
vessel.8-10 However, their role in combination with
decompression has not been investigated and is spec-
ulative. Laparoscopic revascularization with the use of
intracorporeal suturing is another available option.11
Fig 4. A, Laparoscopic division of the median arcuate lig-
ament. B, Laparoscopic excision of the celiac plexus.
A B
Fig 5. Reassessment of flow in the celiac artery by laparo-
scopic Doppler ultrasound scanning after decompression
showing markedly improved flow. 
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In summary, we believe that a laparoscopic
approach to treating celiac artery compression allows
the surgeon to sufficiently skeletonize the celiac axis
while avoiding a laparotomy, which results in
decreased postoperative pain, a shorter hospital stay,
and a faster recovery, as well as decreased intraopera-
tive blood loss and postoperative adhesions for the
patient. With the addition of laparoscopic Doppler
ultrasound scanning, the surgeon can also assess the
adequacy of flow in the celiac artery after decom-
pression. However, many experts warn against the
overdiagnosis of celiac artery compression syndrome,
and surgeons must be cautioned not to allow the less
invasive nature of this technique sway them toward a
less stringent selection of patients and unwarranted
liberal application of this technique. Despite the
excellent initial results for this patient, additional
cases with longer follow-up are needed before con-
cluding that this procedure is valid.
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